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MUTUAL FUND ANALYSIS METHOD AND SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to selecting and tracking mutual 
funds and, more particularly, to a method and system for comparing 
5 mutual funds according to a power spectral density that incorporates 
fund growth and stability. 

There are three basic factors that affect the performance of a 
mutual fund, including fund management, market conditions and fund 
investment strategy. The fund manager makes the daily decisions not 

10 only on what stocks/bonds to buy, but when to buy them. Thus, 
market timing is often the difference between gain and loss, between 
one fund and another. Whether this success or failure is a matter of 
skill or luck is not as important as the results achieved. A profile of 
the fund manager is, therefore, an important piece of information that 

15 should be considered when selecting a mutual fund. The record of 
annual performance of funds managed by the manager in relation to 
funds with similar investment objectives/strategies is a good 
indication of the fund manager profile. Some of the better known 
managers are documented in mutual fund research reports, such as 

20 Mutual Fund Forecast, Ruykeyser Report, and financial newspapers 
(Wall Street Journal, Investor's Business Daily, etc.). The fund 
manager should have had experience managing the fund under 
consideration for at least three years, in order to establish a definable 



458933 



2 



record. During that period, the fund should have out-performed 
competitive funds by more than five percent (5%) to be statistically 
meaningful. 

Market conditions represent all of the factors that affect 
5 financial investments, including the flow of funds into/out of the 
market (supply/demand), trend of interest rates, inflation, political 
climate, and most importantly, the overall psychology of the investing 
public. While analysts tend to look at the market from a 
"fundamental" or "technical" perspective, one alternative view is that 

10 the dynamics of the market is driven more by human emotional 
factors than by any other. In 1957, for example, the stock and bond 
markets both lost about 3%-5% of their value in two days on news 
that President Eisenhower had suffered a heart attack. 

Clearly, the real value of stocks had not suffered to that extent 

15 from either technical nor fundamental considerations. Similarly, 
when investors are worried about the job market or rising inflation 
(early 1970's and again in mid-late 1990's), there are usually a number 
of days when the market loses 5% of its value in a single day. 
Newspapers and TV (e.g., CNBC) financial summaries report well on 

20 this factor. Fundamental market analysis refers to the study of 

corporation profits, debt, cash flow, market share, growth in sales, etc. 
— the factors that affect the basic value of a stock or bond. Technical 
analysis, for purposes of this disclosure, refers to a study of the ups 
and downs of a stock in relation to its "200 day moving average." 

25 Technical analysis attempts to predict the direction and timing of a 
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stock's movement, regardless of the reasons why. All of these 
methods have merit in evaluating stocks and bonds; they should be 
used in combination with one another in making the decision what to 
buy/sell and when to buy/sell. Mutual fund managers will apply these 
5 analyses to whole sectors (e.g., drugs, automotive, health care, etc.) of 
the market, sometimes concentrating an unusually large percentage of 
its portfolio in a few sectors that appear to present better potential for 
growth than all others. A fund manager must have this flexibility if it 
is to out-perform most other mutual funds. 

10 Investment strategy applies to each mutual fund and can be 

discerned from the mutual fund prospectus. Strategies vary from 
aggressive growth stock funds to U.S. Government bond funds. Each 
investment type carries a measure of risk — ALL investments have 
some degree of risk to the principal amount of investment. Even bank 

15 accounts that are insured carry a finite amount of risk — risk that the 
insurance fund will have sufficient funds to pay off in the event of 
failure of the bank. Bank failures occurred frequently in 1929-32 and 
again in 1989-1992. The issue that must be addressed is the amount 
of risk that one is willing to take with the investment. To reduce the 

20 inherent risk in investing in stocks, bonds, real estate, etc., mutual 
fund managers develop a strategy of investing in a wide range of 
individual stocks, bonds, etc., so that losses due to poor performance 
of a few stocks will not severely degrade the overall performance of 
the fund. It is not uncommon for a fund to contain several hundred to 

25 a thousand stocks at any one time. Typically, the fund prospectus will 
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indicate that the fund may not invest more than 5% of its assets in a 
single stock nor more than 25% in a single sector of the market. This 
is part of the strategy to reduce risk to the investor. Another strategy 
that a mutual fund uses is turnover of investments in the fund 
5 portfolio; it will use technical analysis to determine when to buy/sell 
its assets. It is not unusual for a fund to experience 50% to 200% 
turnover in assets in a single year, as the individual stocks go up and 
down. It is important to understand the investment strategy of the 
fund (objective) and of the manager (performance). The strategy of 

10 the fund and the manager is best determined by the annual 

performance (total return on investment) relative to the performance 
of similar funds (comparison tends to eliminate variances that all 
funds experience because of market conditions). 

Analysis of the stock and bond markets by market research 

15 firms has determined that annual gains usually occur in only 25%- 
30% of the trading days each year. This fact should be used to temper 
frequent swapping of mutual funds, which occurs when a 
fundamentally sound mutual fund experiences some losses. This is 
especially true when one changes the investment from a mutual fund 

20 to money market funds; being out of the market may mean missing 
one or more of the big up days that occur without warning. (Unlike 
stocks, most mutual funds trade only at the closing price each day.) 
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SUMMARY OF THE INVENTION 

It is an objective of the present invention to provide a vehicle 
for determining which mutual fund(s) to choose and when to make 
changes to personal investment strategy. Given that these decisions 
5 can be highly emotionally charged, since life savings are involved, it 
is important to find an approach that can be followed using 
predetermined decisions, i.e., decisions that do not have to be 
analyzed at a time when losses begin to occur — and losses will occur 
to everyone. The trick to successful investing is to bias the ups and 

10 downs in your favor. Ideally, you want to choose investments that 
best satisfy two criteria: 

(1) the investment should have few, if any, years of negative 
performance (because of investor likelihood of stopping all 
investment) while maximizing cumulative growth; and 

15 (2) the investment should outperform inflation, low-risk 

money market/CD funds, and most other funds regardless of the 
fund's investment objectives. 

To evaluate mutual funds against these criteria, a statistical 
analysis must be performed. In the 18 th and 19 th centuries, the 

20 German mathematician Karl Gauss formulated statistical applications 
based on the probability theory invented in the 17 th century by Blaise 
Pascal and Pierre de Fermat.* Gaussian statistics provide the desired 
basis for evaluating mutual funds. This method consists of 

Reference: The World Book Encyclopedia 
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calculating the average annual growth of the fund over at least a ten 
(10) year period, and calculating the standard deviation of that growth 
over the same period. Gauss related these statistics to probability of 
occurrence, finding that the average occurred 50% of the time and the 
5 average plus the first standard deviation would not occur more than 
32% of the time (one chance in three). Three standard deviations plus 
the average would not occur more than 0.3% of the time (about three 
chances in 1000). Using probability of occurrence as a measure of 
risk associated with an investment, one can determine performance 

10 limits of a fund that correspond to a desired level of risk. For younger 
investors, higher levels of risk are more appropriate than they are for 
older investors, simply because they have more years ahead of them 
in which to recover from temporary set backs. Thus, three standard 
deviations (3 sigma) might be more appropriate at retirement and one 

15 sigma when first employed. This is the foundation of the method 
according to the invention to evaluate mutual funds and determine 
appropriate investments. 

When selecting mutual funds, most analysts recommend 
investing in no more than five (5) funds, as more funds will not 

20 reduce risk because of the broad number of stocks that each fund 
owns. Two or three funds, each with different investment 
objectives/strategies should be sufficient. For example, a balance of 
an aggressive growth stock fund and a balanced equity fund will 
lower overall risk of a down market (where growth stocks suffer the 

25 most and equity funds — those that invest in stable, dividend-paying 
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stocks and bonds — suffer the least). That balance should be 
weighted more toward growth stocks for younger investors and more 
toward equity funds for retired investors — retired investors should 
still retain at least 15%-25% of total investment in growth stocks to 
5 guard against periods of very high inflation, when equity funds 
typically fall the most. 

This invention is unique in at least two respects. First, this 
invention incorporates a power spectrum engineering analysis 
technique that may not be apparent to most personnel in the financial 

10 world (e.g., analysts, fund managers, etc.). Bridging the gap from 
engineering to financial domains is an important aspect of the 
invention. Second, this invention incorporates probability and 
statistical analysis in a way not heretofore documented or disclosed. 
The utility of probability and statistical analysis as claimed herein 

15 provides investors with specific guidance that is useful in the timing 
of buying and selling investments for near-optimum results — 
investments of all types, not just mutual funds. 

In accordance with an exemplary embodiment of the invention, 
a method of comparing mutual funds includes determining a power 

20 spectral density (PSD) of respective mutual funds according to fund 
cumulative growth (G) and fund stability (S). The mutual funds are 
ranked from highest to lowest power spectral density. The step of 
deterrnining the power spectral density is preferably practiced by 
multiplying the square of the fund cumulative growth by the fund 

25 stability, such that PSD=G 2 «S. In this context, the fund stability is 



458933 



8 



determined according to S = Avg - StdDev, where Avg is the average 
annual growth over a predetermined period, and StdDev is one 
standard deviation of the annual growth over the predetermined 
period. 

5 The method may further include tracking a selected mutual 

fund according to upper and lower control limits that are determined 
based on a standard deviation of the selected mutual fund 
performance average. Tracking the selected mutual fund is preferably 
practiced using two different time periods, called "tracks." The first 

10 track is preferably a global (or long term) track, preferably 10 or more 
years in annual increments, wherein the method further includes 
detenriining upper and lower control limits for the global track based 
on a standard deviation of the selected mutual fund annual 
performance average over multiple years of performance data. 

15 Similarly, the second track is preferably a current track of one to three 
years in daily increments, wherein the method further includes 
determining upper and lower control limits for the current track based 
on a standard deviation of the selected mutual fund daily performance 
average over multiple days of performance data. The upper and lower 

20 control limits may be determined based on two standard deviations of 
the selected mutual fund performance average, and timing of an 
investment or divestment in the selected mutual fund can be 
determined according to a price of the selected mutual fund relative to 
the upper and lower control limits. 
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In accordance with another exemplary embodiment of the 
invention a method of comparing mutual funds includes detennining 
a power spectral density (PSD) of respective mutual funds according 
to a product of a principle factor squared times fund stability (S). The 
5 mutual funds are ranked from highest to lowest power spectral 
density. 

In accordance with yet another exemplary embodiment of the 
invention, a system for comparing mutual funds includes structure for 
determining a power spectral density (PSD) of respective mutual 
10 funds according to fund cumulative growth (G) and fund stability (S), 
and structure for ranking the mutual funds from highest to lowest 
power spectral density. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects and advantages of the present 
15 invention will be described in detail with reference to the 
accompanying drawings, in which: 

FIGURE 1 is a chart showing the power spectral density of 
several mutual funds; 

FIGURE 2 is a chart of an exemplary mutual fund showing 
20 mutual fund global tracking; 

FIGURE 3 is a chart corresponding to FIGURE 2 showing 
current tracking; and 

FIGURE 4 is a chart ranking mutual funds by PSD value. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

In accordance with the present invention, a power spectral 
density analysis is applied to mutual fund historical data to compare, 
rank, select and track mutual funds. A power spectrum of density is 
5 created from data (such as annual growth performance of a mutual 
fund) and plotted over the entire fund-spectrum to determine peak 
occurrences. As used in communications and structures, the spectrum 
of frequency is created to locate (via peaks in the power spectral 
density plot) resonant frequencies. As applied to mutual fund data, 

10 key attributes of mutual funds such as cumulative growth and stability 
over the spectrum of possible mutual funds are used to locate the best 
performing fund(s). 

The term "power" in power spectral density (PSD) implies the 
square of the principal factor, based on engineering principles. 

15 Preferably, the principal factor is cumulative growth (G) of the fund 
since the inception of the fund or over some other predetermined 
period of time. Although cumulative growth is a preferred principal 
factor, other principal factors may include annual total return as a 
percentage of principal investment, and "beta" (the ratio of an 

20 investment's performance to a standard index (such as the S&P 500 or 
Wiltshire 5000 or Dow 30 Industrials, etc.)). 

Stability (S) is also an important factor in deteniiining the 
power spectral density. In the context of a mutual fund, stability 
equals the average annual growth of the fund over a set period of 
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time, preferably at least a ten year period, minus a standard deviation 
of that growth over the same period. 

The power spectral density (PSD) is thus determined according 
to the following relation: 
5 PSD=G 2 »S, 

where G is the cumulative growth of the fund over a set period of 
time, and S is the stability of the fund as discussed above. 

As an illustrative example, the annual performance of the 
largest mutual fund in America, Fidelity Magellan (more than $100 
10 billion in assets in 1999) will be analyzed. 
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NOTE: data are obtained from Magellan prospectus, Fidelity, Inc. 
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Two periods are examined: a 17 year long term and the most 
recent five years. Comparing results from those two periods indicates 
consistency of performance, especially when compared with similar 
analysis for other funds. For the 17 year period, one sigma limits (not 
5 likely to be exceeded more than 33% of the time) are (Avg + Std Dev 
and Avg - Std Dev) 34.6% and 4.6%. Thus, one can expect that 
Magellan will not achieve more than a 34.6% return nor less than 
4.6% in one year more than 33% of the time. In fact, Magellan 
exceeded 34.6% four times in those 17 years (1985, 1989, 1991, and 

10 1 995) — or 23 .5% (4/1 7 ths) of the time. It achieved less than 4.6% 
four times (1984, 1987, 1990 and 1994), for a 23.5% 
accomplishment. Both occurrences are well within the determined 
limits. As noted, the lower limit, Avg - Std Dev, is a good indicator 
of mutual fund performance and satisfies the second of the two 

15 criteria listed above, i.e., stability. The first criterion, cumulative 

growth, G, of the fund, is calculated by multiplying the annual growth 
factors together: (1+0.0900X1+0.0203).. . (1+0.234) - 1 = 1729.4%. 
Thus, a $1,000 investment at the beginning of 1983 would be worth 
about $17,000 at the end of 1999. Ultimately, this is the only factor 

20 that matters at retirement; but, along the way, many investors drop out 
of the investment when large negative performance occurs. It is this 
reason that Gaussian statistics are so important — they forecast ahead 
of time what to expect, especially on the downside, so that the 
investor does not become unduly discouraged and drop-out. 
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Looking at the most recent five years for comparison, note that 
the average increased approx. 6.6% and the standard deviation is 
smaller than the average. Thus, the lower limit, Avg - Std Dev, is 
17.6%. In order to bias the investment game in your favor, the 
5 following stability rule should be followed: 

Avg - Std Dev > 0 
for any five year period. Applying this rule would have resulted in 
switching from Magellan to a better performing fund in 1994. Some 
analysts believe that Magellan has not lived up to past performance 

10 because (a) the fund manager was changed in 1992, and/or (b) the 
fund has grown so large, $100 billion, that it cannot possibly continue 
to achieve the rapid growth of the 1980's because of the fund by-laws 
limiting its investments to not more than 5% in any one stock, even 
though it might be apparent that one or two stocks are very hot 

15 performers. Fund size influences performance. (NOTE: Magellan 
changed fund managers again in June 1996; since then, its 
performance has improved considerably.) 

Applying the PSD analysis to a number of highly regarded 
mutual funds gives the best recommendation of which fund(s) to own, 

20 with least risk. See FIGURE 1 . As shown in FIGURE 1 , the Fidelity 
Electronics Fund has one of the best PSD ratings of all stock mutual 
funds. (Fidelity Select-Computers and Janus 20 funds are very 
similar in holdings to Electronics.) The Fidelity ContraFund is 
currently closed to investors, keeping that fund limited in size so that 

25 it can continue to achieve its excellent record of growth without 
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having the fund become too large. (Remember, fund size affects 
performance.) The next best fund, after ContraFund, is the Fidelity 
Magellan fund, which has returned to high performance since 
changing its management. The Merrill Lynch Growth fund has been 
5 another top performer over the years. In October 1997, the Merrill 
Lynch Fund manager over-weighted (42%) the fund portfolio with 
stocks in the oil and energy sector. That sector of our economy has 
performed poorly since that 10/97 move; consequently, the Merrill 
Lynch Growth Fund has lost approximately 20%-25% in value since 

10 then (while other stock growth funds have GAINED 20%-25% during 
that same period through 1999). Even the best of funds can make 
mistakes, and thus, it is important to track fund performance, to 
observe unexpected changes in time to make adjustments before 
losing significant value. A time-history comparison of funds is an 

15 important tool used to spot those funds that are performing poorly 
compared to other funds that are rising with the market. When that 
happens, it may be time for a change. 

The basis for tracking investments developed using the method 
according to the invention is also a statistical analysis applied to past 

20 history of the investment. While there can be no guarantee that future 
performance will be indicative of past history, statistical analysis can 
provide the probability that the investment can repeat that history. 
Normal (Gaussian) probability analysis can be applied to investments 
found in the U.S. securities markets, even though specific investments 

25 such as stocks and mutual funds show a marked positive (upward) 
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bias over a long period of time. This positive bias is the steady-state 
component of a complex total response to various market stimuli that 
includes a truly random component. 

Investments are preferably tracked on two different time scales. 

5 A global track on the one hand is the annual total return produced by 
the investment, tracked annually for as many years as data is available 
(10 or more years, if possible). It is for this reason that investments 
that are new to the marketplace, have no history, cannot be 
predictable and are to be avoided because the risk is unknown, i.e., 

10 cannot be meaningfully calculated. A current track time scale on the 
other hand is daily tracking for a sufficient time period that trends can 
be obtained (usually one to three years). 

In each case, the average of the annual performance and its 
standard deviation is calculated to establish upper and lower control 

15 limits. Normal probability tables will provide the relationship 

between standard deviations (sigma) and probability of occurrence. 
Usually, one sigma (68% probable) or two sigma (95.5% probable) ™ 
three sigma (greater than 99% probable) is too restrictive for investing 
— is used, depending on the degree of risk tolerance of the investor. 

20 Applying, say two sigma, plus and minus variations to the 

performance average of the investment will produce these control 
limits within which the investment is bounded, at least, to the extent 
of the probability that corresponds to the selected number of standard 
deviations. (In this example of two sigma, the probability that the 

25 investment will exceed the control limits is less than 4.5% (i.e., 100% 
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- 95.5%) — approximately one chance in 20). While this method is 
not absolute or perfect, it nonetheless improves the chance of the 
investor achieving a profit as well as a near optimum performance. 
In global tracking, the annual performance results are averaged 
5 over the number of years for the data. The control limits are 

calculated, as described above, and added to the plot of investment 
performance versus time in years. Should the current year's 
performance reach either control limit, it is unlikely (1 chance in 20, 
in the example) that the investment will proceed further in that 

10 direction; if the investment reaches/approaches an upper control limit, 
it is time to divest that investment and move on to another, whereas if 
the investment reaches/approaches a lower control limit, it is time to 
invest in that investment. An example of global tracking is illustrated 
in FIGURE 2 in the exemplary context of the Fidelity Select 

15 Electronics Fund. 

Similar to global tracking, current tracking uses the average of 
daily performance of the investment. In this case, one must decide 
how many days of performance to include in the average. The 
investment community typically uses a 200 day (approximately 30 

20 weeks) "moving" average. The investment is then tracked against this 
moving average. The further away from the 200 day moving average 
that the investment moves, the greater the probability becomes that it 
will reverse direction. A record is kept of the peak positive and 
negative dispersions from the moving average. These peaks are then 

25 averaged and a standard deviation is computed. Again, a number of 
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standard deviations (sigma) are selected from which to construct 
control limits around the 200 day moving average. Performance of 
the investment can then be tracked daily to ensure that it does not go 
beyond the established control limits. This daily current tracking is 
5 illustrated in FIGURE 3. Ranking of selected mutual funds by PSD 
value using this present invention is shown in FIGURE 4. 

With the subject matter of the present invention, a statistical 
analysis is provided to compare, rank and select mutual funds based 
on a power spectral density of the respective funds, and investment 

10 tracking helps investors achieve near optimum performance. The 
analysis incorporates a principal factor such as cumulative growth and 
stability for comparing mutual funds while establishing upper and 
lower control limits to optimize performance. 

While the invention has been described in connection with 

15 what is presently considered to be the most practical and preferred 
embodiments, it is to be understood that the invention is not to be 
limited to the disclosed embodiments, but on the contrary, is intended 
to cover various modifications and equivalent arrangements included 
within the spirit and scope of the appended claims. In this context, 

20 this invention has much broader applicability than just to mutual 
funds. The power spectrum and probability/statistical method 
contained herein can be applied to virtually anything for which 
sufficient historical data are available for analysis. Some other 
applications include: real estate transactions, medical data, 
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automotive resale, farm commodities, energy pricing, just to name a 
few examples. 
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